Cytochrome c2 mutants of Rhodobacter capsulatus.
Although structurally related to other members of the class I c-type cytochromes, the cytochromes c2 have little amino acid sequence homology to the eukaryotic cytochromes c. Moreover, the cytochromes c2 exhibit distinct properties such as redox potential and an isoelectric point. In an effort to understand the differences between the cytochromes c2 and the other class I c-type cytochromes, we have developed a genetic system to study Rhodobacter capsulatus cytochrome c2 by site-directed mutagenesis. We describe here overproduction of R. capsulatus wild-type cytochrome c2 in cytochrome c2-minus strains of R. capsulatus and Rhodobacter sphaeroides. We demonstrate that R. capsulatus wild-type cytochrome c2 can transcomplement for photosynthetic growth in R. sphaeroides. Further, we describe the generation, expression, and in vivo functionality properties of nine R. capsulatus site-directed mutants. We show that mutants K12D, K14E, K32E, K14E/K32E, P35A, W67Y, and Y75F are overproduced and functional in vivo. In contrast, mutants Y75C and Y75S are expressed at low levels and exhibit poor functionality in vivo. These findings establish an effective system for the production of R. capsulatus site-directed mutants and demonstrate that interspecies complementation can be used to detect defective cytochrome c2 mutants.